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Part I 

Problem Definition


It is currently possible to cause the automated design tool, ADT, to fail by specifying a design that requires too many sed tanks or bays.  This in turn forces the design tool to make very short sedimentation tanks. Very short sedimentation tanks cannot fit as many plate settlers as needed and therefore have higher flow rates and higher up-flow velocities through the decreased plate settler area. This in turn requires long plate settlers to achieve the target capture velocity. The design eventually fails with plate settlers sticking out through the end of the sedimentation tank underneath the exit channel.
Introduction- 

I am working on the ADT failure of the sedimentation tank with respect to short sedimentation tanks.  With short sedimentation tanks the plate settlers stick out the side of the sedimentation tank.(Figure 1) This failure can be caused by the user inputting too many sedimentation tanks or bays, low flow through the plant, increasing the parameter for up flow velocity in the sedimentation tank within the design tool code.

There are a few things that can be checked to see if an override of the user selected N.Bays or N.SedTanks is necessary.  It would be possible to calculate a minimum flow rate for a sedimentation bay, or check the ratio of Active and Inactive sedimentation tank lengths, or calculate when the plates are too long for a sedimentation tank, or scrap the user input of sedimentation tanks and bays and iteratively solve for the number of tanks needed.


I need to develop guidelines and explore the limits of the possible solutions.  For example, there will be a minimum flow rate, one sedimentation tank, for which the design tool will always fail.  Solving for a minimum flow rate or minimum sed tank length may not be possible until far into the sedimentation tank design tool code.

The purpose of this is to optimize the design tool for plants with low flow rates and short sedimentation tanks.

Figure 1. A failed sedimentation tank                                                                                                            [image: image1.png]



Design Details

We need to check whether the active length plus the H.Between and wasted space under first plate settler is longer than the “available length”.  The available length would be the total length of the sedimentation tank(L.Sed) minus the thickness of the exit channel wall, and the width of the exit channel. The problem is that these variables are calculated based on L.SedEst and are calculated much later in the file and would therefore require a large loop to override user defined sed tanks and bays at the beginning of the code.  

Due to this problem I have come up with a separate solution which removes N.SedTanks and N.SedBays as a user input and calculates these based on Plant flow rate and a maximum acceptable length for the sed tanks.  We can therefore calculate the minimum flow rate for which the ADT can produce a design and restrict this input, as well as restrict the input of L.Desired. This minimum flow rate, a single number value, would correspond to the design of a plant with one sed tank and one sed bay at its minimum length.

Figure 2. Side view of a sedimentation tank
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Figure 3. Top view of a sedimentation tank.
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Figure 4. Current Algorithm for calculating number of sed tanks and bays in Sedimentation 

Tank.xmcd
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Possible Solution 1:

Constraints

The only materials that are saved from having 2 bays per tank are from eliminating the wall separating the sed tanks.  The maximum number of sed bays per tank can be 2 so they are both accessible to remove plate settlers for cleaning.

There is a minimum flow rate, for 1 tank and 1 bay at minimum length, that cannot be compromised unless the size of the sed bay is altered.  We can restrict the user inputted flow rate, and ensure that we never go below this value. 

Algorithm

1. Remove the user input for sedimentation tanks and bays. 

2. Add equations to the design code which calculate how many Sed Tanks there should be based on the Plant flow rate. Whenever possible have 2 bays per tank to save construction material. 

3. Starting with one tank and one bay, calculate the estimated tank length(L.SedEst)

a. Check this against L.SedMax, maximum length based on pipe restrictions, or a user input for the maximum desired length(L.SedDesired).

b. If L.SedEst is > length parameter, increase the number of total bays

c. Recalculate L.SedEst

d. Repeat b. and c. untill L.SedEst < length parameter

Figure 5. Proposed solution algorithm
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Part II Documentation

Up to Febuary 29th

Problems Encountered

1. Why does 2 bays per tank save materials? The only materials it saves is from not having to put a wall inbetween.
2. Why do we need multiple sed bays per tank? Could we simply eliminate the option, or when do we override this user option?                                                                                  It seems that definition of sed bays is very vague and is used only to save construction material.  
Up to The week of Febuary 28th

Accomplishments

· Created design report template and first design report

· Collected and read past work/research done on the topic

· Read through the whole Sedimentation Tank MathCad File

· Outlined old sedimentation tank algorithm and proposed solution algorithm

Week of Febuary 28th

Accomplishments

· New Versions: Outlined old algorithm and proposed new algorithm

· Met with Monroe and discussed proposal

Goals For The Following Week

· Discuss proposal with Maysoon and Monroe to evaluate its feasibility and desirability. 

· Calculate the minimum flow rate for one sedimentation tank  and one  bay for which the ADT can create a design without the plate settlers sticking out the side of the sedimentation tank.

Week of March 7th

Accomplishments

· The minimum flow rate for one tank and one bay without failure is about 1.15L/s

Goals For The Following Week

· Investigate calculating L.Sed to compare to L.SedEst based off of the maximum length of a plate settler that touches the exit channel based on available length including exit channel width. 

Week of March 14th


Accomplishments
· Outlined second solution and derived an equation to calculate an L.SedMin

Goals For The Following Week

· Figure out a way to estimate H.Between and V.up

